Immunosuppressive Treatment Alters Secretion of Ileal Antimicrobial Peptides and Gut Microbiota, and Favors Subsequent Colonization by Uropathogenic Escherichia coli.
Transplant recipients are treated with immunosuppressive (IS) therapies, which impact host-microbial interactions. We examined the impact of IS drugs on gut microbiota and on the expression of ileal antimicrobial peptides. Mice were treated for 14 days with prednisolone, mycophenolate mofetil, tacrolimus, a combination of these 3 drugs, everolimus, or water. Feces were collected before and after treatment initiation. Ileal samples were collected after sacrifice. Fecal and ileal microbiota were analyzed by pyrosequencing of 16S rRNA genes and enumeration of selected bacteria by culture, and C-type lectins were assessed in ileal tissues by reverse transcriptase-quantitative polymerase chain reaction. Prednisolone disrupted fecal microbiota community structure, decreased Bacteroidetes, and increased Firmicutes in the feces. Prednisolone, tacrolimus, and mycophenolate mofetil modified fecal microbiota at the family level in each experimental replicate, but changes were not consistent between the replicates. In ileal samples, the genus Clostridium sensu stricto was dramatically reduced in the prednisolone and combined IS drug groups. These modifications corresponded to an altered ileal expression of C-type lectins Reg3γ and Reg3β, and of interleukin 22. Interestingly, the combined IS treatment enabled a commensal Escherichia coli to flourish, and dramatically increased colonization by uropathogenic E. coli strain 536. IS treatment alters innate antimicrobial defenses and disrupts the gut microbiota, which leads to overgrowth of indigenous E. coli and facilitates colonization by opportunistic pathogens.